(12) 



UK Patent Application (,s,GB (11, 2 057 801 A 



(21) Application No 8024669 

(22) Date of filing 
28 Jul 1980 

(30) Priority data 

(31) 7927513 

(32) 7 Aug 1979 

(33) United Kingdom (GB) 
(43) Application published 

1 Apr 1981 

(51) INTCL=» G01B 11/16 

(52) Domestic classification 
H3H IC 1F4C 50 6A 
60 7B 88 8F 

(56) Documents cited 

None 
(58) Field of search 

H3H 

(71) Applicant 

The Secretary of State 
for Defence 
Wtiitehall 

London SW1A 2HB 

(72) Inventor 
William Desmond 
Thomas Hicks 



(74) Agents 

F R Robinson 
Procurement Executh^e 
Ministry of Defence 
Patents 1 A (4) 
Room 1932 
19th Rcor 

Express State Building 
Lillie Road 
London SW6 1TR 



(54) Improvements in or relating 
to strain gauges 

(57) The present invention provides 
a strain gauge for measuring the 
elongation of a body and includes 
first and second members (1-16) 
arranged for mounting on the body, 
with an end portion of each mem- 
ber overlapping the other member, 
the first member (1) having on its 
end portion an optically coded sur- 
face (5) comprising representations 



of data bits in rows and columns 
thereon, the second member (1 6) 
carrying on its end portion a set of 
read-out elements comprising, for 
example, an array (7) of photode- 
tectors extending in a row-wise di- 
rection with respect to the rows of 
the coded surface, guide means 
(14) for guiding the read-out ele- 
ments over the coded surface in the 
column direction. In use, the read- 
out elements produce a digital sig- 
nal corresponding to the elongation 
of the body. 
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Fig.1. 



The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Improvements in or relating to strain 
gauges 

5 

The invention relates to strain gauges and 
particularly relates to opto-electric strain 
gauges. 

A known electrical resistance strain gauge 
1 0 includes a resistance wire bonded on an insu- 
lator which Is bonded on a member the strain 
of which is to be determined. The electrical 
resistance of the wire varies with strain and 
the change of resistance is measured using a 
1 5 Wheatstone bridge circuit. In order to get a 
digital output indicative of strain from such a 
circuit on analogue-to-digital converter must 
be included. 

The present invention provides an opto- 
20 electric strain gauge which produces a digital 
output. 

According to the present invention a strain 
gauge for measuring the elongation of a body 
includes first and second members arranged 

25 for mounting on the body with an end portion 
of each member overlapping the other mem- 
ber, the first member having on its end por- 
tion an optically coded surface comprising 
representations of data bits in rows and col- 

30 umns thereon, the second member carrying 
on its end portion a set of read-out elements 
extending in a row-wise direction with respect 
to the rows of the coded surface, guide means 
for guiding the read-out elements over the 

35 coded surface in the column direction, 

wherein, in use, the read-out elements pro- 
duce a digital signal corresponding to the 
elongation of the body. 

In a preferred embodiment the coded sur- 

40 face and the set of read-out elements are 

contained within an elastomeric envelope. The 
rigid member may also be wholly or partially 
included in the envelope. 

In a further embodiment the coded surface 

45 and the set of read-out elements are housed 
in a container having a seal in which the rigid 
member is slideable. 

Embodiments of the invention will now be 
described, by way of example only, with refer- 

50 ence to the drawings in which: 

Figure 7 is a sectional side elevation of a 
strain gauge in accordance with the invention 
and is shown mounted on a surface. 

Figure 2 is a plan view of the gauge of Fig. 

55 1 with a housing and seal envelope removed. 
Figure 5 is a sectional side elevation of a 
further strain gauge in accordance with the 
invention and is also shown mounted on a 
surface. 

60 The strain gauge shown in Figs. 1 and 2 
includes a rigid bar 1 of 'Invar' (Registered 
Trade Mark) which is secured at its left hand 
end, as seen in the drawings, to a flat surface 
1 0 by means of nitrocellulose cement 2. The 

65 right hand end portion or head 1 5 of the bar 



1 , which has an increased transverse dimen- 
sion compared with the remainder of the bar, 
has a rectangular aperture 1 with a peripheral 
groove 1 6 therein. The head 1 5 of the bar 1 
70 carries a thin sheet 5 of photographic film 
having Ks edges located in the groove 16. 
The film has an optically coded surface com- 
prising a thousand rows of Gray-coded data 
bits, each now having sixteen transparent or 
75 opaque elements, the row width being one 
thousandth of an inch. The head 1 5 is slide- 
ably mounted in a slot 8 in a rigid plastics 
housing 16. The slot 8 has walls 14 which 
guide the sliding movement of the bar 1 in 
80 the direction of the bar's longitudinal axis. 
The housing 1 6 is covered by an elastomeric 
bag 4 which is cemented to the outer surface 
of the housing 1 6 and to the head 1 5 to 
prevent the ingress of dust and moisture into 
85 the housing whilst permitting the head 1 5 to 
slide in the slot 8. The bag is secured to the 
surface 10 by a layer of cement 3. 

The housing carries a linear array of light 
emitting diodes 6 (LEDs) above the film and a 
90 linear array of sixteen photodetectors 7 below 
the film, the arrays being aligned with the 
optically coded rows and being closely spaced 
from the surfaces of the film. A twisted pair of 
wires 1 1 which are moulded into the housing 
95 connect the LED array 6 to a battery. A 

second twisted pair of wires 12 carry output 
from the array of photodetectors and are also 
moulded into the housing. Both pairs of wires 
extend through the wall of the bag 4 as a 

100 cable 13. 

In operation when the surface 1 0 expands 
on contracts in the direction of the longitudi- 
nal axis of the bar 1 the head 1 5 of the bar 
slides out of, or into, the housing, and the 

1 05 film 5 which is carried by the head 1 5 moves 
relative to the arrays 6, 7 to a new position. 
The output from the photodetector array 7 is 
indicative of the new position. 

The strain gauge shown in Fig, 3 has a 

1 10 rigid bar 1 and film 5 and associated arrays 6 
and 7 and housing 1 6, similar to the embodi- 
ment of Figs. 1 and 2. However, instead of 
employing a bag for sealing purposes, a con- 
voluted seal assembly 4 which is held under 

115 compression between the walls of a recess in 
the left hand end (as seen in Fig. 3) of the 
housing 16 and the head 15 of the bar 1 is ^ 
used. The housing 16 is secured by cement 3 
to the surface 10. The operation of the gauge 

1 20 of Fig. 3 is closely similar to that of the 
previous embodiment. 

Modifications and variations to the embodi- 
ments described, within the scope of the 
invention, will be apparent. For example, the 

1 25 film or other member having an optically 
coded surface could be held in a housing 
cemented to the surface and the arrays could 
be mounted on the head of the bar. 

1 30 CLAIMS 



1 . A strain gauge for measuring the elon- 
gation of a body including first and second 
members arranged for mounting on the body 
with an end portion of each member overlap- 

5 ping the other member, the first member 
having on its end portion an optically coded 
surface comprising representations of data bits 
in rows and columns thereon, the second 
member carrying on its end portion a set of 

1 0 read-out elements extending in a row-wise 
direction with respect to the rows of the 
coded surface, guide means for guiding the 
read-out elements over the coded surface in 
the column direction, wherein, in use, the 

1 5 read-out elements produce a digital signal 
corresponding to the elongation of the body. 

2. A strain gauge according to claim 1 
wherein one of the members is rigid and 
elongate. 

20 3. A strain gauge according to claim 1 
wherein the coded surface and the read-out 
elements are contained within an elastomeric 
envelope. 

4. A strain gauge according to claim 3 
25 wherein substantially the whole of the first 

and second members are contained within the 
envelope. 

5. A strain gauge~according to claim 1, or 
claim 2, wherein the coded surface and the 

30 read-out elements are housed in a container 
having a sliding seal in which the rigid elon- 
gate member is slideable. 

6. A strain gauge substantially as de- 
scribed herein with reference to the drawings. 
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